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The results of a follow-up study concerning the decontamination of Mycobacterium chelonae subspecies 
abscessus from the bronchofibrescopes and the automated bronchoscope disinfection machine are described in 
this paper. After modification of the methods for disinfecting the bronchofibrescopes (adding a disinfection 
procedure with 70% alcohol before using the automated bronchoscope disinfection machine, increasing 
glutaraldehyde concentration to 3%, and changing the glutaraldehyde solution once a week), and the 
automated bronchoscope disinfection machine (recirculating used disinfectant), M. chelonae has not been 
detected from either the bronchofibrescopes or the automated bronchoscope disinfection machine (examined 
every 6 months for 4 yr by microscopy and cultures). Moreover, no M. chelonae has been clinically detected 
from bronchial washings for 4 yr. 
Introduction 
Previous episodes of contamination of broncho- 
fibrescopes with environmental mycobacteria have 
been reported (l-3). In addition, contamination of 
the automated bronchoscope disinfection machine 
with Mycobacterium chelonae subspecies abscessus 
has been reported recently (4-7). The presence of 
non-tuberculous mycobacteria in water supplies is 
well recognized (8) and as the rinsing water comes 
from the main supply, it is important to exclude 
environmental sources of atypical mycobacteria 
before assigning an aetiological role to isolates 
obtained from bronchofibrescopic examination. Five 
years ago, a pseudoepidemic of M. chelonae was 
experienced by the authors, due to contaminated 
bronchofibrescopes and an automatic endoscope 
washing machine (4). This report describes the results 
of the follow-up study concerning decontamination 
of the bronchofibrescopes and the automated 
bronchoscope disinfection machine. 
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Materials and Methods 
PSEUDOEPIDEMIC (4) 
Kagawa Medical School is a 633-bed hospital in 
which 300 bronchoscopies are performed annually. 
Between May 1988 and September 1989, acid-fast 
mycobacteria were detected in bronchial washings 
from 19 patients at this hospital. Among the 19 
strains of acid-fast mycobacteria, three were identi- 
fied as Mycobacterium avium intracellulare, one 
as Mycobacterium tuberculosis, and the other 15 as 
M chelonae. Based on these cases, it was suspected 
that the bronchofibrescopes or automated broncho- 
scope disinfection machines were contaminated with 
acid-fast mycobacteria. An environmental survey was 
performed three times (18 January, 15 March and 19 
April 1989) (Table 1). All bronchoscopes (Olympus 
type BF lT10, BF 20, BF P20, BF 10 and BF 6C) 
used in the Kagawa Medical School Hospital and 
an automated bronchoscope disinfection machine 
(Olympus EW-10) were investigated for contami- 
nation. All the bronchofibrescopes were investigated 
after disinfection by the usual method. From the 
upper suction valve hole, endoscopes were brushed 
with a sterilized exclusive brush, and samples were 
collected from the lower suction hole by washing with 
20 ml of sterilized 0.9% NaCl solution. In the case of 
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the automated bronchoscope disinfection machine, 
20 ml (each) of the water for washing (tap water 
stored in a tank), waste water, detergent, and disin- 
fectant (glutaraldehyde) were sampled. Each sample 
(20 ml) was centrifuged at 3000 rpm for 20 min at 
room temperature, and the deposit was smeared and 
stained using the Ziehl-Neelsen method. All the 
bronchofibrescopes were found to be contaminated 
with M chelonae. In addition, the water for washing 
(tap water stored in a tank), waste water, detergent, 
and disinfectant (glutaraldehyde) from the auto- 
mated bronchoscope disinfection machine were also 
contaminated with M chelonae. Although patients 
had no roentgenologic abnormalities consistent with 
mycobacterial infection, four patients were adminis- 
tered anti-mycobacterial therapy for a short period of 
time. In these patients with suspected contaminated 
samples by M chelonae, no evidence of invasive M 
chelonae disease was detected during a 4-yr follow-up 
period after bronchofibrescopic examination. 
CLEANSING AND DISINFECTION OF 
BRONCHOFIBRESCOPES 
The routine cleansing and disinfection procedures 
for bronchofibrescopes before the pseudoepidemic 
were as follows: the bronchofibrescope was immersed 
in warm tap water with neutral detergent and washed 
with gauze swabs. Suction valves were dismantled 
and cleaned separately. The bronchofibrescope was 
subsequently washed and disinfected in an auto- 
mated bronchoscope disinfection machine. This con- 
sisted of washing with tap water supplied from a tank 
and neutral detergent for I min, disinfection with 
2.25% glutaraldehyde for 30 min and air feeding for 
2 min. The glutaraldehyde solution was changed 
every 2 weeks. These disinfected bronchofibrescopes 
were kept under U.V. radiation. After the experience 
of the pseudoepidemic, 70% methanol was instilled 
into the channels of bronchofibrescopes before they 
were placed in the automated bronchoscope disinfec- 
tion machine, as in solution of this concentration, 
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Fig. I Structure of an automated bronchoscope disinfection machine. (a) In the original washing method, tap water was 
introduced into the water tank, the two pumps and the washing nozzle. Using this method (previously recommended by 
manufacturer), the water tank, connecting tubing and parts were never disinfected. (b) After the experience of a 
pseudoepidemic due to M chelonae, the method was changed to one that disinfected the whole system of the automated 
bronchoscope disinfection machine. Simply, at the time of changing the glutaraldehyde solution, the water from the 
drainage tube was connected to the tube for tap water supply. By this method, the water tank, the two pumps and the 
washing nozzle were disinfected by the circulating used glutaraldehyde solution. Arrows represent pathways of disinfectant. 
M chelonae is sterilized within 30 s (4). In addition, 
3% glutaraldehyde was used instead of 2.25%. 
Furthermore, the glutaraldehyde solution was 
changed every week. 
DISINFECTION OF THE AUTOMATED BRONCHOSCOPE 
DISINFECTION MACHINE 
Previously, the automated bronchoscope disinfec- 
tion machine was washed by introducing tap water 
through the water tank, the two pumps and the 
washing nozzle. In this washing method (previously 
recommended by the manufacturer), the water tank, 
connecting tubing and parts were never disinfected 
(Fig. la). After the experience of the pseudoepidemic 
due to M. chelonae, the washing method was changed 
to one that disinfected the whole system of the 
automated bronchoscope disinfection machine. 
Simply, at the time of changing the glutaraldehyde 
solution, the drainage tube was connected to the tube 
for tap water supply, and used disinfectant was 
recirculated for 60 min. Using this method, the old 
glutaraldehyde solution circulated around the water 
tank, the two pumps, and the washing nozzle and 
disinfected all these parts. (Fig. lb) 
SAMPLE COLLECTION AND INCUBATION 
To re-evaluate contamination of the bronchofibre- 
scopes and the automated bronchoscope disinfection 
machine, samples were collected. The methods 
used to investigate the bronchoscopes and washing 
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Table I Contamination of Mycobacterium chelonae 
18.1.1989 15.3.1989 
Smear Culture Smear Culture 
19.4.1989 
Smear Culture 
Bronchofibrescope 
Olympus Type BF lTl0 - + - + - - 
BF 20 + + - + - + 
BF P20 + + + + - + 
BF 10 - - - + ND ND 
BF 6C - - + + - + 
Automatic endoscope washing machine 
Washing solution + - + - + + 
Waste solution + C - - - + 
Detergent + C + + + + 
Disinfectant (glutaraldehyde) + C + + - - 
+, A&. chelonae positive; - , M. chelonae negative; C, Contamination of other bacterias; ND, 
Not done. 
machine for contamination and culture procedures 
were the same as the methods used during the 
pseudoepidemic. Sample collection was performed 
every 6 months for 4 yr. 
After modification of the methods for disinfecting 
the bronchofibrescopes (adding the disinfection pro- 
cedure with 70% alcohol before using the automated 
bronchoscope disinfection machine, increasing glut- 
araldehyde concentration to 3% and changing the 
glutaraldehyde solution once a week) and the auto- 
mated bronchoscope disinfection machine (recircu- 
lation of used disinfectant), M. chelonae has not been 
detected from either the bronchofibrescopes or the 
automated bronchoscope disinfection machine for 
4 yr. Moreover, no M. chelonae has been detected 
from bronchial washings for 4 yr. 
Discussion 
Two potential problems may arise if contami- 
nation of bronchial washing or bronchoalveolar 
lavage fluid by mycobacteria occurs during broncho- 
fibrescopic examination. Firstly, false-positive results 
may be obtained, both in direct microscopy and 
in culture for acid- and alcohol-fast bacilli. This 
may lead to unnecessary, potentially toxic anti- 
tuberculosis therapy. In our experience of a pseudo- 
epidemic, four patients without clinical evidence of 
mycobacterial infection were administered anti- 
mycobacterial therapy. Secondly, immunocompro- 
mised patients may develop respiratory infection due 
to the contaminating mycobacteria during broncho- 
fibrescopic examination. In our experience of a 
pseudoepidemic (4), no patient developed JK 
chelonae infection during a 3-yr follow-up period; 
however, Pappas et al. reported (1) that among 72 
patients undergoing bronchofibrescopy from whom 
M. chelonae were isolated, two immunocompromised 
patients developed AL chelonae infection and nine 
patients were transiently colonized. 
Several important points have been highlighted 
by the episodes of contamination of automated 
bronchoscope disinfection machines. Firstly, the 
problem of contaminations of bronchofibrescopes 
and automated bronchoscope disinfection machines 
is probably under-recognized. Many hospital water 
systems may be contaminated, but unless the 
contamination is serious enough to be detected on 
direct staining for mycobacteria, recognition usually 
depends on special culture methods used only when 
looking for atypical organisms. Secondly, the culture 
method for atypical mycobacteria may be important. 
In our previous study, M. chelonae was cultured from 
two patients using a new culture method, without 
NaOH treatment and using incubation at 28°C. 
NaOH treatment that kills ordinary bacteria may 
also kill M. chelonae (4). Thirdly, glutaraldehyde 
disinfection may not be effective for certain mycobac- 
teria at the exposure time currently recommended for 
AL tuberculosis. Wenger et al. reported (9) that since 
these bacteria are often resistant to many standard 
disinfectants, the use of a rapidly tuberculocidal 
disinfectant, e.g. 2% glutaraldehyde for at least 
30 min, is appropriate. However, because the concen- 
tration of glutaraldehyde may decrease with time, 3% 
glutaraldehyde is currently used by the authors. 
Finally, a very large series of isolates has been shown 
to be associated with a damaged endoscope (1): 
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however, most hospitals do not have regular ser- 
vicing or maintenance of instruments, as these 
procedures are time-consuming and expensive. 
M chelonae was eventually eradicated from the 
bronchofibrescope and the automated bronchoscope 
disinfection machine after the methods of cleansing 
and disinfection were changed. Some important 
points were highlighted by our experience. Firstly, 
the water tank inside the automated bronchoscope 
disinfection machine was never disinfected by the 
previous washing method which was previously rec- 
ommended by the manufacturer. Secondly, disinfec- 
tion of the washing tank can be accomplished by a 
simple method of recirculating the used disinfectant 
(3% glutaraldehyde) from the drainage tube to the 
water tank inside the automated bronchoscope disin- 
fection machine, by connecting the drainage tube 
to the tube for tap water supply. There are no occu- 
pational hazards of increasing glutaraldehyde to 3%. 
Gubler et al. also suggested the importance of disin- 
fecting the water tank in an automated bronchoscope 
disinfection machine, and used a 10% succinic 
dialdehyde/dimethoxytetrafurane solution (Gigasept) 
(6). However, recirculating used disinfectant is 
simpler and less expensive. The washing machine 
manufacturers have changed their recommendations 
for disinfection with regard to the results of this 
study. 
In conclusion, the possibility of contamination of 
the automated bronchoscope disinfection machine 
by atypical mycobacteria should be considered. 
By modification of the method for disinfection, 
contaminated mycobacteria were eventually eradi- 
cated from the bronchofibrescopes and the 
automated bronchoscope disinfection machine. 
References 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Pappas SA, Schaaf DM, DiCostanzo MB, King FW, 
Sharp JT. Contamination of flexible fiberoptic broncho- 
scopes. Am Rev Respir Dis 1983; 127: 391-392. 
Nye K, Chadha DK, Hodgkin P, Bradley C, Hancox J, 
Wise R. Mycobacterium chelonae isolation from 
broncho-alveolar lavage fluid and its practical impli- 
cations. J Hospital Infect 1990; 16: 257-261. 
Elston RA, Hay AJ. Acid-fast bacillus contamination of 
a bronchoscope washing machine. J Hosp Infect 1991; 
19: 72-73. 
Negayama K, Terada S, Kiuchi H, Inaoka Y, Kawanishi 
K. Contamination of endoscopes and endoscope washers 
by atypical mycobacteria (in Japanese). J Jap Assoc 
Infect Dis 1992; 66: 349-353. 
Fraser VJ, Jones M, Murray PR, Medoff G, Zhang Y, 
Wallace RW Jr. Contamination of flexible fiberootic 
bronchoscopes with Mycobactevium chelonae linked to 
an automated bronchoscope disinfection machine. Am 
Rev Resnir Dis 1992; 145: 853-855. 
Gubler -JGH, Salfinger M, von Gravenitz A. Pseudo- 
epidemic of nontuberculous mycobacteria due to con- 
taminated bronchoscope cleaning machine. Chest 1992; 
101: 1245-1249. 
Brown NM, Hellyar EA, Harvey JE, Reeves DS. Myco- 
bacterial contamination of fibreoptic bronchoscopes. 
Thorax 1993; 48: 1283-1285. 
Collins CH, Grange JM, Yates MD. Mycobacteria in 
water. J Appl Bacterial 1984; 57: 193-211. 
Wenger JD, Spika JS, Smithwick RW et al. Outbreak of 
Mycobacterium chelonae infection associated with use 
of jet injectors. JAMA 1990; 264: 373-376. 
